Trang 64 arrangement of the output electrodes and the attenuation of the magnetic induction along the generator duct on the current and potential distributions etc. near the entrance and exist of the diagonal type MHD duct when the physical quantities in the duct are assumed to be uniform, and shown that the variation of the arrangements of output electrodes has little effect on the current distribution etc. [10] In this paper the author studies the end effects in the diagonal type non-equilibrium plasma generator by a two-dimensional analysis. In section 2, the basic equations and the boundary and subsidiary conditions are introduced, then, are shown configurations of the gas velocity and the applied magnetic induction that are adopted in the present paper.
In section 3, by the numerical calculations are investigated the influences of the attenuation of the magnetic induction on the current and potential distributions, the internal resistance etc. in the end regions of the generator.
BASIC EQUATIONS

Basic equations for current distribution
In the analysis of end effects in a diagonal type MHD generator, it is assumed that the electric quantities, such as the current, electric field etc., vary with x and y, where x and y are the coordinates as shown in Fig. 1 , and that the gas velocity and temperature depend on only y according to Eqs. (9) and (10) which will be presented later, and that the pressure is kept constant.
In order to evaluate the current distribution in the generator duct, we introduce the conventional stream function  defined by
where J x and J y are the x and y components of current density, and the z component J z is assumed not to exist. (1) and (2) in Ref.
[3], we can derive the following partial differential equation:
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in which e is the electron charge, p e =n e kT e the electron partial pressure, n e the electron density, k Boltzmann's constant, T e the electron temperature,  the Hall parameter for electron,  i the Hall parameter for ion, and  the scalar electrical conductivity of the plasma. In addition, since , , n e and T e are given in Ref.
[3], we omit the explanation for them in this paper.
Boundary and subsidiary conditions
First, the boundary condition on the electrode surfaces is
where E x is the x component of electric field.
The one on the insulating wall surfaces is 0 J y 
Using Eq. (1), these conditions (4) and (5) are transformed to
Next, in the diagonal type generator, the potential difference must be zero between the anode A i and cathode C i which are shorted each other as shown in Fig. 1 . Therefore, the first subsidiary condition is obtained as
where E is the electric field intensity vector, ds the line element vector of an optional integral path from A i to C i , and V i the potential difference between A i and C i .
As the current which runs through an arbitrary surface S i crossing the insulating wall surfaces A' i and C' i is equal to the load current I, the second subsidiary condition is written as
where dS is the element vector of the surface
Lastly, let us assume that the electric quantities vary periodically in the period of the electrode pitch s along the gas flow behind the n-th electrode pair A n and C n . Then the condition for the current density J(x) is given
where ) n ( y I is the current flowing into A n .
The current distributions in the diagonal type generator can be found by numerically solving Eq. (2) under the conditions (4)~ (7) and (8) (see section 3).
Calculation of potential
When Eq. (2) 
Gas velocity and temperature distributions
As assumed in section 2, the velocity u has only the x component u, and u and T vary only in the y direction according to the following
respectively, where h is the duct height, u 0 and where g is the gradient of B and j=5.
NUMERICAL METHOD FOR SUBSIDIARY CONDITIONS
In a diagonal generator, the solution of Eq.
(3) is required to satisfy the two subsidiary conditions (6) and (7). From Eqs. (1) and (7), we can derive the following equation: (1) and the generalized Ohm's law, we can find the values of E x and E y . Further, by substituting the values of E x and E y into the integral in Eq.
(6), we can decide the value of V i . Then the value of V i obtained is not necessarily equal to zero.
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Let us consider the resistance between the
where h, c and  are the duct height, the electrode width and the angle of inclination to the y axis of the lines joining the equipotential electrodes, respectively, and we assume that an imaginary current defined by In connection, the other parts of numerical calculation processes are explained in Ref.
[12].
NUMERICAL CALCULATION
Numerical Conditions
Numerical analysis is carried out for the These conditions are assumed with respect to a generator of the pilot plant [13] . The load current I is assumed to flow equally into two output electrodes E 1 and E 2 through a ballast resistance R b defined by (see Fig. 1 )
Calculation Results
In Figs Therefore it is seen that arranging the output electrodes within the attenuating region of B is effective for the case where the streamer is generated in the central region of generator duct, too.
CONCLUSIONS
The main conclusions derived from the above described numerical calculation are as follows: 
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